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ABSTRACT

The refractive index have been measured for tharpimixtures of n-heptanol with dimethylktonethyl methyl
ketone methyl methacrylate 301K. The molar refractiotgnaic polarization , polarizability and atomic radind
molar volume evaluated. From the refractive inded eelated parameter study about the nature ofradtgons.
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INTRODUCTION

Refractive index studies give the valuable knowtedggarding the nature of hydroxyl-carbonyl complex1-3]
Lots of workers find out the nature of interactiohg the dielectric [4-6], ultrasonic [7-12] infrate[13]
measurements. The present investigation, studyn#éttere of the interactions of donor (heptanol) wattteptor
(dimethylktone & ethyl methyl ketone) complexesnirdhe refractive index measurements & related céfra
index parameter.

MATERIALSAND METHODS

The samples of dimethyl ktone, methyl ethyl ketomeethyl methacrylate and 1-heptanol were usetiérpresent
inquiry. Samples were used without further purtiica. Check the purity of the chemicals by the nueasent of
refractive index of the pure liquids. Purity is abdhe samples about 99.99%. The refractive indafebquid
mixtures were measured using Abbes refractometeudiyg sodium D-Line at 301K. The temperature @& th
refractometer was maintained at 301K by using weaiteulated thermostat with constant temperatute d@ensity
of the mixture and pure liquids were obtained ke/%iml specific gravity bottles.

As molar refraction is assess of total polarizapitif a mole of a substance. It is related to wivae index &

temperature. If the changes the molar refractisn ahanges the refractive index & all other optjalameter. The
molar refraction (R) were calculated using thetiefalLorentz-Lorentz (LL) equation

2
2
n°+2
d ..(1)
The atomic polarization is directly proportional hee square of refractive index. It can be caladatrom the
equation (2)
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Atomic polarizatiorP, =1.05

The dipole moment increases or decreases by theatgns electrical field can be calculated frohe toptical
refractive index of a material. The refractive inde related to the polarizability of molecules lbyrentz- Lorentz
formula

_3m |m-1]| 3R
a = or
4N, d| P +2| 47N,

-(4)
Where N, d, mis the avogadro number , densibleaular weight respectively .

The solvated radii § have been finding out by assuming the sphericaps of solvated molecules, given by the
expression

4 3
V= gm
...(5)
The molar volume of the pure and binary liquid nanet using the relation (6)
_Mmx+mx -_m . _m
Vip = q Vl-d—,Vz-d—
Molar volume of the binary mixture 12 since 1 2 (6)

Here x, m and d designate the mole fraction, théecutar weight and the density of the pure compbrigr2
mixtures 12.

The experimental values were fitted to the equadion z Aj )g’
i

. (7)

Where,x; is the mole fraction of heptanandb; is the polynomial coefficients obtained by a linksast-squares fit.

o= Z(ymix - yideal)2

(m_ n)0.5

. (7)

Where n is the number of experimental data pointsra is the number of parameter. The values officosits cj
and the standard deviatioasre reported in Table 4.

The refractive index parameter calculated frometeation (1) to (6) and standard deviation fromebteation (7).
The refractive index parameter reported in talbie 3 and the standard deviations reported in téble

RESULTSAND DISCUSSION

The experimental values of refractive index & dansif the mixtures, over the whole composition nat 301 K
given table 1 to 3 along with the refractive indearameters molar refraction , atomic polarizatjoatomic
polarizability, molecular radii & molar volume ewalted from refractive index measurements. The wiefits &
standard deviation are shown in table 4.

Refractive index values of the mixtures altered tuéhe electronic polarization. Electronic polation increases
than refractive indices increases as shown in tabie 3. The refractive indices of the mixtureptiamol with

dimethylketone , ethyl methyl ketone & methylmetlydate increases because of electronic polarizatioreases.
This indicates that may be strong solute solveterattions taking place in these systems. Simitard observed in
the variation of molar refraction (Fig. 1) & molaolume. Molar refraction related directly to trefractive index.
This behavior confirms the existence of solute eohinteractions.
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—e&—Dimethyl ketone
—— Methy ethyl ketone

—a— Methyl methacrylate

Fig. 1 Plots of molar refraction ( R ) with the molfraction of heptanol with the carbonyl complexes

The refractive index parameters are not havingl idegtures behavior. These indicate that existesfcg:1 alcohol
— carbonyl complexes. Also discuss about the natfiiee solute — solvent interactions.

The molar volume is related to the density of thetumes. The increasing the concentrations of hegtanolar
volume get increased for these mixtures as givetalme 1 to 3.. These indicate the atomic packiegsiy
decreases simultaneously the donor aceptor atamfsegr to interaction taking place.

The density of binary mixtures of heptanol with éitmyl ktone & ethyl methyl ketone increases as showtable 1
to 3.. The density increases molar volume increaseause of the influence of weak solute solvemractions
through polarization, dipole dipole interactionshgfiroxyl & carbonyl group.

The density of binary mixtures of heptanol with hy¢tmethacrylate decreases while increasing theemmnation of
heptanol as given in table 1 to 3.. When decreasiegiensity of the mixtures molar volume get dases because
of the influence of strong molecular interactionsynoccurs due to hydrogen.

The atomic polarization is finding from the highrpdtivity of substance mole of a substance. Iréfated to
refractive index & temperature. If the changesrti®ar refraction also changes the atomic polalmatihe atomic
polarization increases with the concentration gbdteol as shown in table 1 to 3. These indicatehywrogen
bonded 1-heptanol try interaction between the orymelecules of carbonyls & hydroxyl group of hydeogdue to
the bond broken of heptanol. All the systems, whemeasing concentration atomic polarization alscréases.
These indicate solute solvent interactions exish@se systems.

The values of atomic polarizability increases as itiole fraction increases and also similar trenskpled in the
molar refraction for all the systems i.e acetorethyl methylketone < methyl methacrylate as shawmable 1 to 3.
The refractive index and polarizability increases aolute solvent interaction decreases is in tdercof dimethyl
ktone > ethyl methyl ketone > methyl metahcrylateheptanol as another liquids.

The values of solvated radii increase with incregsioncentration of heptaol for all the systemshamving in table
1 to 3.. This indicate may occur the solute sohirtéractions heptanol & carbonyls (dimethylktonethyl methyl
ketone & methyl methacrylate). The polynomial camidints & standard deviation explain ideal mixttehavior of
these hinary systems. The standard deviationdfrafctese index & density are in the order of methythacrylate <
dimethylketone < ethyl methyl ketone 1-heptanabias of the component.

The value of coefficients and standard deviatioesgaen table 4, the standard deviations valuegane the
existence of solute solvent interactions of hydt@nd carbonyl complexes is confirmed.
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Table 1: Thevariation of refractiveindex (n), density (di K g/m®), and molar refraction (R), atomic polarization (Pa) , atomic
polarizability (a) , solvated radii (r) , molar volume (Vem®) with the molefraction (x,) of 1-heptanol with acetone systems

X2 N1 d12 R Pa o la \

0 1.414| 0.79] 18.3§ 2.1 261 557 74
0.18 | 1.416] 0.799 2156 2.105 3.06 587 86
0.33] 1417 0.799 2428 2.1Q9 344 61 D6
045] 1418| 0803 2654 2112 3.76 6.8 105
056 | 1419 0.80§ 2845 2115 4.04 642 113
066| 142| 0.809 30.15 2117 428 6.5 119
0.74| 1421 0.81)] 3164 2119 449 665 125
0.82] 1421| 0813 3296 2121 4.67 6J/4 130
0.89 | 1422| 081§ 34.14 21323 484 681 134
0.95| 1423] 0817 35.19 2135 499 688 138

1 1.423| 0.819] 36.14 2126 5.13 6.94 142

Table 2: The variation of refractive index (ny), density (di Kg/m®), and molar refraction (R), atomic polarization (Pa) , atomic
polarizability (a) , solvated radii (ra) , molar volume (Vcm®) with the mole fraction (x,) of 1-heptanol with ethyl methyl ketone systems

X2 N1 d12 R Pa a la \Y

0 1.358 0.79 20.04 1.936 2.84 5.99 91
0.15 1.368 0.794 22.27 1.964 3.16 6.15 99
0.28 1.377 0.798 24.31 1.99 3.45 6.29 106
0.4 1.384 0.801 26.2 2.012 3.72 6.41 112
0.51 1.392 0.805 27.95 2.033 3.96 6.52 118
0.61 1.398 0.807 29.57 2.052 4.19 6.61 123
0.7 1.404 0.81 31.07 2.069 4.41 6.69 127
0.78 1.409 0.812 32.47 2.085 4.61 6.76 131
0.86 1.414 0.815 33.78 2.1 4.79 6.83 135
0.93 1.419 0.817 35 2.114 4.96 6.89 139

1 1.423 0.819 36.14 2.126 5.13 6.94 142

Table 3: The variation of refractive index (ny), density (d;; Kg/m®), and molar refraction (R), atomic polarization (Pa) , atomic
polarizability (a) , solvated radii (r2) , molar volume (Vem®) with the molefraction (x,) of 1-heptanol with methyl methacrylate systems

X2 N1 d12 R Pa o la \Y

0 1.414| 0.94| 26.63 2.1 3.78 6.31 107
0.13] 1415 0924 277 2103 393 6.9 111
0.25| 1416/ 0.91| 28.7% 2107 4.08 646 114
0.36| 1417 0.89 29.7fy 211 422 6.3 118
047 | 1418 0883 30.76 2112 4386 66 122
057 | 1419 0873 3172 2115 455 6.p6 126
067] 142| 0.859 3265 2118 463 6.J/2 129
0.76 | 1.421| 0848 3356 212 476 6./8 132
0.84| 1422 0.83§ 3444 2122 489 684 136
0.92 | 1.422| 0.82§ 35.3 2124 501 6.9 139

1 1.423| 0.819] 36.14 2126 5.13 6.94 142

Table: 4 The polynomial coefficients and standard deviations (o) of therefractiveindex (n) and density (d) of the binary mixtures

Property [ Ao [ Av | A, | As [ AL ] A [
Heptanol+dimethyl ktone

n 1414 | 0.013] -0.035 0.008 -0.19 024 28

d 0.790 | 0.012| -0.041 0.0 -0.18 0.24 24
Heptanol+ ethyl methyl ketone

n 1.358 | 0.050 0.0§ -0.006 -0p 014 3.2

d 0.792| 0.06 0.07 -0.007 -0.1 014 32
Heptanol+methyl methaacrylate

n 1414| 0.07 0.2l -0.032 0.4F 0.0009 26

d 0.945| 0.05 -04 -004 044 0005 21

CONCLUSION

The variation of refractive index & density indieghat may exist in the solute solvent interactidtefractive index
parameter molar refraction, atomic polarizationeclonic polarazibility, solvated radii, & molar lume,

coefficients of density, refractive index & standlagdeviations confirmed the solute solvent inteawdi The
experimental values & refractive index parametelidate the order of interactions methyl metha ateyk methyl
ethyl ketone < dimethylketone, 1-heptaonol as drteepiece.
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